CHAPTER 2

THEORY AND LITERATURE REVIEW

Wood can be mcdified by either physical or chemical means, or their

combinations. This modification is involw: yregnation wood with chemicals under
pressure. Impregnation involves d Is in the microscopically visible
void structure or with in the hemicals with the cell walls

components without breaki

The impregnati /i \, O \ as styrene, methyl
methacrylate, acrylonitri o} ‘quent polymerization of
those monomers in situ i other properties of the
wood are well known. Pol mer i _7 { eitheriby e action of high energy
radiation on the monomer ogiby ; : ' d composition of a chemical free radical

precursor. Finally, the wood po 75380 ricats into the final product.

2.1 Properties of Wo

: .Y
2.1.1  Structure of VJ: Jﬂ

In dealing with the étmcture of wood, 1t is necessary to differentiate between

the structure of Wﬂq% El&ﬂﬁ Wﬂ qmertam differences

which become evi@ént later on when d:scussmg factors affectmg strength

T WNM RN 1IN0
these bein ient e dire ain axis The ieds are

thin-walled cells in the early wood and thicker-walled cells in the late wood. The
trachieds are seperated at frequent intervals along the main axis of the wood and also
circumferentially by needle-like arrangements of smaller cells known as “ray" which
radiate from the pith or heart centre of the tree to outer part, their function in ;he

growing tree being that of lateral conduction.



Hardwood which is also of cellular construction, is composed of relatively small
cells known as “fibres” and very much larger cells known as “vessels” orientated in the
direction of the main axis of the wood in a similar manner to that of tracheids in a
softwood. In a hardwood the main function of the vessels is to provide pathways for

conduction and that of the fibres to provide structural strength. The vessels or pores in

hardwood are arranged either in regul S T f which case the timber is classified as

are uniformly distributed, the

timber then being classified.as a-ciffuses oro

In ring-porous - e generally surrounded by
parenchyma cells, the glS and the \ \‘ ogether forming a band of
\k\

\-_ , hardwood is that of food

In the diffuse-poro oﬁﬁg herdwood the parenchyma cells are generally
arranged in rings around in ividgar—vessels @nd co sequently the structure of the
wood is of a more uniform density i theFIAg-porous species.

B A, 3 :
In both ring=poro iffuse-porous of mardwood the fibres and

vessels are seperatgd by rays ina Seperation of the tracheids

in softwood. The raysm hbr vood usually have a greater number of cells
than the rays in softwoodgr&moreover are gwrally much broader being several cells

in thickness oﬂn%s&lata %rﬁsw%% ﬁw’é}ﬁe‘ﬁsuany only a single

cell in thickness¥or “uni-seriate”.
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regular and a similar pattern in that they are coaxially arranged side by side
overlapping each other longitudinally in a random bonded pattern, the tapered ends of
the cells forming overlapping end-to-end joints. The regularity of this arrangement,
however, is interrupted by the cells forming the rays which, as mentioned earlier, are

interspersed and separate the fibres at frequent intervals.
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From the foregoing general description it will be appreciated that softwood and

hardwood are very similar in their main structural features and both can be regarded as
being composed of bundles of thick and thin-walled cells or tubes orientated in the
direction of the main axis of the wood with small bundles of smaller tubes orientated at

right-angleq to them and separate them at intervals longitudinally and radially.



- \. e way in which these are

linked together to for SO necessary in order to

understand the reasons in pf 0 “affect the strength properties of

Grain. v » f‘

iy

The wood from tre€saf rapid growth willshave wide annual growth rings and is

caecs coase Y3 B 7 HRYVG NI e v raron

growth rings an&'s often called closedagramed Stralght grain and cros‘ﬁram are used
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Fig.2.4  Cellular strt
tangential section, (4
fusiform ray, (9) vertical

simple pit.[5]
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Fig.2.5 Cellular structure of a hardwood: (1) cross section, (2) radial section, (3)
tangential section, (4) growth ring, (5) earlywood, (6) latewood, (7) wood ray, (8) vessel,

(9) perforation.[5]



2.1.2 Sapwood and Heartwood

Sapwood contains living cells and has an active part in the life processes
of the tree. It is located next to the cambium and functions in sap conduction and
storage of food.

The sapwood layer may vary in thickness and in the number of growth

ponderosa pine ma in thickness, especially

in second-growths sly growing trees of

merchantable size g

.~_u g D ightly plugge Aoses, as in white oak,
supplies lumber Eitable .The ﬁﬁltrations or materials
deposited in the cells‘ef ‘gsartwood usuallwake lumber cut from it more durable

e o LB TSR, o o

sapwood is Abndurable when exp%ﬁed to weather

N MOA I s PP YRy oot
weight when dry and in strength. These properties are influenced more by
growth conditions of trees at the time the wood is formed than they are by the

change from sapwood to heartwood.[6]



AR (ua0) ——————3 (s%é%’&) e

INNER BARK (SOFT)

CAMBIUM (MICROSOOPIC -
UAYGR OF CELLS FORM-~ o
ELLS)
it =
pT™ L ;y o
RAYS W\ AN NN =
HEARTWOOD \ ::/ A
RADIALT. \
e , Evepited
A0
/ S,
D AP
.g}; 7
Fig 2 féct Aét ber{7]
v mjﬂi N
PR
J "i‘].ﬂ‘ .
2.1.3  Physical properties of Wood ’*‘Q &
_3"“ uJ-i'

Moisture content. Wood.@gy;z~= ag ble amount of free water within its
cell walls: After a 1_ 5 cut it begins to lo sture, . anc the moisture content
continues to drop th , S
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Fig.2.7 Humidity-moisture-content relationship at three temperatures.[4]
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This moisture content is defined as the weight of water contained in wood
expressed as a percentage of the weight of oven-dry wood. When put into use, wood
will continue to dry until it is in equilibrium with the surrounding atmosphere. By
equilibrium moisture content is meant the ultimate moisture content depending upon
the temperature and the relative humidity in the atmosphere, that wood will attain.

Fig.2.7 shows the average relation i W the moisture content of wood and thé

temperatures.

pomt when all the free water

in the cells is evaporat walls are sti ed. This point is generally
reached when the
beyond the fiber sat i ases in streng —However, such properties as

toughness or shock resi case bel in‘a dry condition will not bend

during seasoning.

Shrinkage. Shrinkage 2 ' " the fiber saturation point has been
i _,...:;.J.-""':’ )
reached.AccomparLifiw@ eduction in moisture ¢ is affeduction in the size of a

piece, for as wood df ,,
the annual growth ringﬁnd about one ds asﬂuch radially or across the
annual rings. The Iongitud'p%ihrinkage in moﬁyoods is negligible.

oo 44} Y A B R s+

determined by thé rate of tree growth ‘and the amount of summerwood present. This
=R TR RN YIRS
distributign of wood substance, which is the material making up the cell walls. The
specific gravity of this wood substance is the same for all woods, 1.54, and all woods
would be of the same specific gravity throughout were it not for the difference in the
arrangement and size of cells and the thickness of the cell walls. In grading softwood

lumber for structural purposes, the number of rings per inch radially and the proportion
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of summerwood in the cross section of the piece are considered as part of
specification. Material having a specified minimum number of rings per inch is termed

“close-grained”, and material that has in addition one-third or more of summerwood is

termed “dense".[4]

2.2  Coconut Palm

2.2.1 Coconut Varieties

The coconut is a div e Jenerally divide into two groups.

These groups are tall variéti & dwarf\vasieties. The tall coconut is the common

planting because of thet oduttion. The dwarf varieties

are smaller in stature and commence bearing fruits earlier than the tall varieties. They

. ¢ o o/
will often flower tﬂﬂ o?on aﬂﬁmﬂqlfl are borne not far
above the grou@‘ re in full production in the nin ‘ or tenth year. The economic
life of tﬁeﬁls‘fsaoﬁvﬁ ’ﬁﬁfﬁ ﬁfﬁaﬁ[ﬁ ﬂ E] I] a EJ
9

2.2.2 Coconut Stem Anatomy

Coconuts are trees with 40-100 ft tall, and 8-24 in. in diameter. However,
some trees are dwarf, some have branches, and others have spiral trunks. They
are monocotyledonous, with no tap root, and have a swollen base. Since they are

propagated only by seed, every tree is different with millions of varations.
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Actually, coconut palm do not have the solid woody trunks that the dicots and
conifers have. Their trunks are more like the stems of sweet corn. Bundle of woody
water-carrying tubes are scattered through these stems. In between there is soft pith.
The highest density of material is in the outer, which more than 600 kg/m3 while the

medium density is 400-600 kg/m3 and the low density is less than 400 kg/ms.

Coconut palm do not havgx ': | ambium that cause the trunk not to
expand as its age. They havg.v.:icglar‘ u )affec’t the strength properties of

trunk and parenchyma cm firgh sta;ﬂe'z,grow in radial line and only
longitudinal line afterth7 ) ——

Fig.2.8 The density structure of the coconut stem [9]
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2.2.3 Products of the Coconut Palm

Commercially the greatest value of the coconut lies in the oil, which is extracted
from the dried kernel of the fruit. Coconut oil is popular as a cooking oil and also has a

number of industrial use in products ranging from laundry detergents to non-dairy

creams.
Once the palms are 50 to 60 years old, copra yield declines rapidly. So in the

sixties, replanting programs we \‘:.\\ y _
The old trees had to" removed to&p for the new ones. Left to rot, they
e%me rhinoceros beetle attacks

\ es 0 «nL_ 0 tnes considered methods to

would have encourage

the young seedlings.
e of it. Research activities were

either dispose econom 2 or -A ,' e use.
backed and funded pa le/gover ‘ "'Iand and the Philippines and
the Food and Agric it e ; arch station in the Philippines

palm as a timber source. With
leading to shortage of wood for

many industrial and engi ' ttention/| een given to coconut wood as a

The wood is EN becoming more widely known a‘ﬂaving great potential due to
its readily acceptance ()hdheswes and thé uniform ’iram and colour within each

density baﬁ] u &J '} m &Joﬂhﬁdwaﬂ nﬁand the least dense

innermost sectlon is much paler thag the rest. Theshigh density pa@-wood will do for

T ARIHF IR TR B LGED sacae

And crates, pallets and boxes can still be made out of low density wood.

In Thailand, there are about 3 millions rais plantation of coconut trees, and they
will be cut when they are 50-80 years. The cutting has been done for about 10 years.
Because of this, each year 650,000 millions cubic metres of coconut trees are

available. The coconut wood has been investigated for utilization such as, soaking
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them in the preservative salution, processing them by elactric chainsaw, applying them

in structural glue-laminated timber.

2.2.5 Physical and Mechanical Properties

Cocenut stems are almost as tough as wire and the outer of stem has high

density which different from common treas
ficer is orientated in the same dir Stior '

fiber is hard, sharp and the longitudinal
}/;in Pattern is parallel which called

its age and lower shrinkage

Table 2.1 Relationship specific gravity of coconut

woaod .[10]

Mechanical Propertie b A ‘_ General wood
.n* f- ’ ndit Moisture condition
Y i ' )

=== o) Green | Air-dry(12%)
Modulus of elasticity NI s . | 163000G | 194000G
Compression _{ _ gre - -
Compression // grain m = 363G 605G
Shear // grain ""l kg/cm’ 130G"* Yoo | 278G""

. B 4%
Impact bendlnﬁ q I E ' qu ﬂ. -
|
| |§
Hardness = s
U

TR AN SN INYA Y

2.3 Methods for improving dimensional stability of wood

All methods for attaining improved cimensional stability of wcod fall into one or
more of five different types. (11]
1. Laminating cf anisotropic sheets so as to restrain the dimensional changes of

one sheets that swell less in this direction, as in plywood.
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2. Applying water—resistant surface and internal coating to retard moisture

adsorption or loss.
3. Reducing the hygroscopicity of the cellulose materials, Thus reducing water

adsorption and swelling.

4. Bulking the fiber so as to reduce the amount of water that the component fibers

can hold.

5. Cross-linking the

These modi s 0 o iemical treatments, thermal
e original integrity of the wood
-w\ u d woods that are broken down

to solid products, with or without

*?"J’"
the use of adhesives. —

...j‘?.‘.- T -

2.4.1 Fundamentals of impr-_ 3

\
L]

The most important,-and-freguently-the-only—step. 1nvi Ived in making of various
—ﬁ X °

modified wood prod 7 nﬂation and distribution of

various chemicals throughout the structure of wood.

Impr lished by evacuating
the wood sﬁﬁgﬂ jmﬂmjeﬁﬁtlﬂm he pure monomer or
mon cPlus swelli oll imens by the
applic Mof Ja}iﬁﬁ mMiﬁﬂ Hﬁéﬁ tand point of

aiding penetration but also from the stand point of eliminating oxygen from the

system as it acts as an inhibitor for subsequent polymerization by radiation. Modification
of this procedure to attain virtually full loading, and reasonably more uniform distribution
at partial loading. The conditions will vary with the size, shape, and extent of end grain,

the species, whether sapwood or heartwood, the specific gravity of the wood and the
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viscosity of the treating liquid. Even when all of these factors are taken into account, only

roughly constant degrees of loading can be obtained with solid wood due to the high

degree of variability of wood.

Practically all of the monomers used are volatile. Because of this, some of the
investigators wrapped their impregnated specimens in aluminium foil prior to irradiation.

Irradiation by gamma rays

been carried out with cobalt-60 sources of
different intensity. Dose rates al T’

/ ation varied with the size and shape of

the sample and its positi re should be exercised to avoid

over irradiation, as the hi e a deleterious effect upon the

mechanical properties

Considerablefinterest-has developed-in eéis in polymerizing various

vinyl resins in cellulosﬁ materi e'la gelm: ecause these resins can be

formed from their monopers by gamma ray irradiation which generates free radicals

s R YERYYEY £ ) 1) 3

Although most of the fundamental research on forming vmyl polymers in

IS ST
considerable app ned research h een carried on to produced

an improved modified wood product. The chief monomer used was styrene which
swells wood only slightly on prolonged soaking. Because of this, when styrene was the
sole impregnant, it imparted a negligible dimensional stability to wood after

polymerization in the structure. Monomeric methyl methacrylate swelled the wood
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somewhat more than styrene but still imparted only a small dimensional stability to the

wood after polymerization. (2]

2.5 The Chemical used for modified wood

ne y lear, colourless, mobile liquid that
e.

2.5.1 Styrene (ST)

Styrene is a derivative 0

polymerizes readily. Figure 2.8,

Polymerization of stygéne yrene. Polystyrene is a linear

polymer which find widespra u‘s‘ e i orld account of its desirable

properties, combined with its relafive-cheapn ]
e vi;ﬁ:'r‘

S W

. Among its features are excellent

colour range, transparenc jone~It is quite resistant to

—_— I" rocess, high refractive

alkalis, halide acids and"oxig

index, good electrical insﬂtor. oW @ ic., l¢ asistant toimpact, low heat distortion

properties, brittleness and has Aglass transition Wperature of 80°C[12,1 3]

22 vt | £ VI TWETIS

Methyl methacrylate is colourless liquid, almoskinsoluble in watgryand miscible

MR AT BTN R B

catalysts aad produce poly(methyl methacrylate) resins having the following formular:

it
(~CHy—C—l
CO,CH,

Fig.2.10 The structure of poly(methyl methacrylate)
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Poly(methyl methacrylate) is a linear atactic themmoplastic. It is a clear,

colorless transparent plastic with a higher softening point, better impact strength,
batter weatherability than polystyrene, resistance to many aqueous inorganic
reagents, including dilute alkalis and acids. The mechanical and thermal properties

of the polymer are good. Tensile strength ranges as high as 10,000 psi. Impact

nt styrene copolymers. Heat-

resustance compared to

glass and has a high glass [12 13] Mechanical
Properties of Common Hom sh '
; :-'tﬁ' a
Table 2.2 Mechanical Pro (14]
Property sile 1i.zf.'s . :' s Flexural Impact
Strength” ulus® (B Elong Sth° Strength® | Strength®
Polymer (MPa) MP e ‘C a) (MPa) (Nfcm)
Polyethytene, low 8.3-31 17298+ - - No break
density _.,_":?:"_‘..q;,—?r#
Polyethylene, high - 0.23-2.3
density
Polypropylene 31 -55 41-55 0.23-0.57
Poly(vinyl chloride) 41-52 | 24104140 40-80 55-50 69-110 0.23-1.3
Polystyrene 36-5 H 80-3 -2, -90 69-101 0.20-0.26
Poly(methyi X 4 -10 72:124 %31 0.17-0.34
methacrylate) ﬂ |
Polytetrafiuoroethylene 14-34 400-552 200-400 52 -~ 1.7
Nylon 66 a ﬁ ) JoaTF 12'1“ H;s-nz
Poly(ethylen§l 48-72 27604140 |  50-300 76-103 96-124 0.14-0.37
terephthalate)
Polycarbonate 66 2380 110 86 93 9.1

* Values taken from Agranoff, converted to Sl units, and rounded off.
° To convert megapascals to pounds per square inch, multiply by 145.

“Izod notched impact test. To convert newtons per centimeter to foot pounds per inch, multiply by 1.75.
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2.5.3 Methyl ethyl ketone peroxide (MEKP)

MEKP is used as an initiator in the experiment. It is changed ir free radical
form at elevated temperature and then induce monomers to polymer. It is clear,
coloriess, cheap, low self accelerating decomposition temperature, insoluble in water

but soluble in phthalates, low conductivity. and strong oxidant. The structure of MEKP

is shown in fig.2.11. \

2.5.4 Divinylbenzene

Jdins <

By the addition of smafl= amo: 3 divinyl compound such as
7 7k
divinylbenzene to styrene, controlfed & «

inking can be introduced into
the resulting copolym ;"g;“!f??m?{‘i‘“'f"’.’m‘w""-f 65 soluble branched
polymers. About 0.1% :I inylb 0 l, non-thermoplastic

polymer which, however, v:glls greatly in solvents. If 5-10% divinylbenzene is used,

e U TR TR

in Fig.2.12.

RN IUIMINEAE
H,C = CH—@- CH=CH,

Fig.2.12 The structure of divinylbenzene
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2.6 Termites

There are three types of termites — dampwood termites, drywood termites and

subterranean termites.

Dampwood termites attack sick or dead trees, decaying stumps or mouldy timber

in the ground. They are seldom found in dry timbers in buildings. They form small

independent nests.
Drywood termites o e% i v s, where the atmospheric humidity
is constantly above 75 N
Subterranean
timber damage to b ‘ ‘ oout 9 '. S{ructural timber pest damage to

homes. They build d of underground tunnels to

randomly forage for 100 metres from the nest. If

They build a thral nest g over onﬂnillion termites, and have an

extremely well ordered ;o&zl system with wineer capabilities and a survival instinct

ool RAGYH IR T P TG o e

flowering plan They grow fungi in ihelr nest as a goteln source and the worker caste
RN T RATIN B by
from the soil and moist decaying timber. They need to maintain a high level of humidity
and temperature (25 to 35°c) in their central nest. They will eat through the centre of
timbers leaving nothing but the outside coat of paint or a thin veneer of timber. The
main species of subterranean termites found in the world that cause damage to

buildings or timber structures are classified in seven types.
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1. Coptotermes acinaciformis — the most widely distributed and destructive timber; a
single colony many consist of well over one million termites; a very secretive termite;
they build their nest out of sight, within the base of eucalyptus or other susceptible trees,

or completely under the ground often within enclosed patios or under concrete on

ground flooring which is ideal for mo

isture retention, temperature and humidity control
within the nest; this species

#/-gest away from the main colony nest

f 3 b e a reliable moisture source is
e —

",‘"'--;

and be contained in a

available.

2. Schedorhinotermes |

nest protudes 30 to 75

4. Nasutitermes walkeri ' .‘7“_‘ “nést i 2es on the main trunk or in the fork

of a large branch; will attack dafip i 7 problem where the sub-floor of a
T s . . A h P 7 i
building is damp and veqt_;lgu@g.&"ﬁﬁg.k allows 'wood decay/fungi growth.

5. Coptotermes fre "?:li‘"'"”"""’"'ﬂ”iff_:tl"-“‘"""{-'«- d significant damage to

buildings.

iy |
6. Heterotermes ferox™= attacks mainly fences ana similar structures subject to wood

" y

e AN N0
7. Coptotermes Jacte —attgk?]e 0ood in the ground; builds its nest an a mound
“ARTEssH it Y
2.7  Water and polymer location

The mechanism of water absorption by drywood proceeds in two steps. Water
entering dry wood in vapor form is absorbed in the cell wall, and hydrogen bonds to the
cellulose. As a result, the cell wall swells, and the overall dimensions of the wood

increase. After 25-28% of the water is absorbed (based on the oven-dry weight of the

wood) and the cell wall has swollen to its maximum, additional water will be condensed
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in the capillaries or other void spaces in the wood until it is filled. The fiber-saturation
point is where the cell walls have absorbed the maximum amount of water and are
swollen to the maximum extent, but no water has condensed in the capillaries. Normal
wood-polymer material contains polymer only in the void spaces that are available, and

little if any in the cell walls. This loading of the capillary vessels reduced the rate of water

ime (10-20 fold greater than in untreated

wood) at high humidity, .. water Wil e cell walls and caused the same

Ho:

Hy o Ly e ... (mean difference)

* The meah di significant at0.05 level
i i Y

The objective of onew. ay-ANO v‘ t{ of mean between the difference of

people who get thregeZor more different factors-and fiXx-groups that get the same factors
\

are same groups, whére a are different groups.

| u
2.9 LuteratUﬂw’J ‘n EW]?W EJH ﬂ‘j
AR

biodeterioration. The extent of improvement in property was directly related to the

polymer content, which, in turn, was dependent on the type of wood, the nature of the
polymer, and the processing applied. In this literature survey, various monomer, Co-
monomer, catalysts or initiators for preparation of wood-polymer composites are

summarized as follows:
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Rozman, H.D., Kumar, R.N. and Abusamah, A. [16] studied the wood-polymer
composites of rubberwood Hevea brasilienis, prepared by impregnating the wood with
methyl methacrylate (MMA), and the combinations of MMA and diallyl phthalate
(MMA/DAP). Polymerization was carried out by catalyst heat treatment in the present of

catalyst. The result showed significant improvements of 27-83% in compressive, 34-

."W/es and 30-43% in antiswell efficiency over
¥ ==

hancement of biological and

102% in impact strengths, 33-2339

that of the untreated rubberwoc

Yalinkilic, M.K

physical properties er combination treatment.

Sapwood of Crypt y boric acid, styrene and

methyl methacrylate ion. The result showed that

vinyl monomer succegée osamption from 338% of untreated
wood to 23-31% of trea leaching considerably. The treated
wood proved to be resistagt aga and very destructive termite even
after ten severe weathering cycle d increased the oxygen index levels of
monomer-treated YﬂOd whnglﬂ{ r;;:ltes _ad index. Moreover, boric
acid suppressed the smoke ge ition ‘cobperation in wood.

Hazer, B., O(Q Y
properties b q%( mumers ) and styrene,
leading to @uﬂlg ﬂﬂﬂo S?SWEI‘BTQ(‘ ylene glycol). Weight
gains_of 3% w tﬁf wa to be 35.13-
T2, Oﬂ ﬁ fi a ﬁ alﬁ tnii ﬁ ﬂ?ﬂ \Ejg-l iﬂater soaking

test of 144 hours. The antiswell efficiency (ASE) value increase with an increase in

. |
and Alma, M.H. [18] investigagd the improvement of wood

weight percent gain. Improvements of 19.12% in longitudinal compression and 25% in
bending strength were also achieved for spruce samples with low weight percent gain.

IR spectroscopy was used for chemical characterization of the wood-polymer

composite.
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Mathias, L.J., Soo, L., Wright, J.R. and Warren, S.C. [19] improved wood
properties by impregnation with multifunctional monomer ethyl a - hydroxymethylacrylate
(EHMA) and fluorinated or nonfluorinated crosslink agent. Impregnation with EHMA plus
another multifunctional monomer 2-vinyl-4,4-dimethyl-2-oxazolin-5-one (vinyl azlactone)
was carried out to improve the mechanical properties, water repellency, 38-54% in

impact strength, 27-44% in compressi ulus. FTIR and solution or solid-state NMR

spectroscopy were used for

the wood-polymer composites:—

f"
Elvy, S.B., De/

method for preparati

died the catalyst-accelerator
ient temperature and reduce

the loss of the volatil major disadvantage of the

3.83, 14.45-15.85 and12.5 k 1 -"‘- WPC prepared by the catalyst-

_gl-'j“,f'll‘l.‘l-.r;._ 7 =
accelerator methochand WPC‘ pré'paré’d" sing ma radiation, respectively. The
catalyst —acceleratorjmethod has been shown 1o | [@vantages over the gamma-

radiation curing meth@.

Hadiﬂsuéﬁm H’W%EJWaH fa}»« | M. [21] investigated

termite attack ¥ésistance of four pol)‘/‘;tyrene |mpregnated woods from Poland by using
W LN i 1 ] e
weightégains for Alnus glutinosa, Populus maximowiczii, Salix alba and Pinus silvestris
were 106, 135, 123 and 88 percent, respectively, and these wood species had similar
resistance to termite attacks. Polystyrene - impregnated wood had more resistance to

dry wood termite and subterranean termite attacks than the control wood.



25

Alma, M.H., Maldas, D., Hafizoglu, H. [22] studied water repellency of several
wood species which were prepared as wood polymer composites (WPC) with styrene
(St) and a mixture of styrene and methyl methacrylate (St-MMA) monomers using
capillary uptake method. The average water uptake of the monomers treated wood was

approximately between 43 to 64 % after water soaking for 72 h. The average water

':,)a 54% and 55% for St and St-MMA,

repellent effectiveness (WRE)

respectively.

methacrylate/acrylami rylate/2-ethylhexyl acrylate

(MMA/2-EHA). Impr ave low polymer loading at

22.04-30.56%, but ave-higher polymer, oagiing at 56.08-60.00%. Water
absorption was incre | 7 Yo of AM and 2-EHA. For the
mechanical properties of exure stress, and compression
were the highest at 80:20 82,7 MPa, 122.25 MPa and 70.99 N/mm
respectively. When MMA/2- EHA ; .a' OE, flexure stress, and compression
were the highest 3530 :80; znﬁ aad tios 8699 MPa, 130.24 MPa
and 77.36 N/mm vely

Sukhonphanich, A 34] investigatediﬁ improvement of rubberwood properties

by lmpregnaﬂw uh%qu %% jSWH ’]sﬂe%acrylamude (ST/AM).

The rubberwodd poly(ST/BT) and pgjy (ST/AM) obtamed from the oaimum conditions

NIRRT A TN Y

rubberwood. Mechanical properties such as modulus of elasticity, flexure stress,
compression were at about 7951-10165 MPa, 115-159 MPa, 67-90 MPa, respectively,

which were higher than those of natural para rubberwood.
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Rungvichaniwat, C. [25] improved rubberwood properties by impregnation with
epoxy resin mixture under reduced pressure. The results showed that 30 phr. reactive
diluent and 27 phr. hardener content were suitable for impregnating prepolymer mixture
into para rubberwood matrix. Para rubberwood-epoxy resins composites were

decreased 27% in water absorption and increased 44.83% in antiswell efficiency,

103.62% in modulus of elasticity, .5 in fls e stress, 71% in compression when

—

H.“\. improvement of durianwood properties

with polyester resins by _i '.; afi Ao \\\-\\ owed that 90% by wt. of

26 Linvestigat
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polyester resins, 10% by, phr. benzoyl peroxide were

atrix. Impregnated samples

% in modulus of elasticity,

were improved as 53%1n d

suitable for impregnatig nepalyn o re into \

101.7% in flexure stress and 448 mpared to durianwood.
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